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Description 

TECHNICAL FIELD 

[00011 The present invention relates to a transparent optical film. More particularly, the present invention relates to 
a film having excellent optical characteristics and useful in various optical applications. Specifically, in one aspect, the 
present Invention relates to a retardation film. In another aspect, the present Invention relates to a film which does not 
substantially have a retardation. The film which does not substantially have a retardation is useful as a polarizer pro- 
tection film or the like. 

BACKGROUND ART 

Conventional Technology 

[0002] Recently, electronics devices are becoming smaller and smaller. As representatively found In notebook com- 
puters word processors, portable telephones and personal digital assistants, liquid crystal displays which are advan- 
tageously light and compact are often used in such electronics devices. In these liquid crystal display devices, various 
films (e g a polarization film) are used to ensure display quality. In applications such as personal digital assistants or 
portable telephones, a plastic liquid crystal display device employing a resin film in place of a glass substrate is prac- 
tically used. 

[0003] A resin film used in a device handling with polarized light, such as a liquid crystal display device, needs to be 
not only optically transparent but also optically uniform. In the case of a film substrate used in a plastic liquid crystal 
display device, a retardation represented by a product of the birefringence and thickness of the film substrate not only 
needs to be small, but also needs to be unlikely to be changed even when external stress is applied. 
[0004] In the case of a resin film, it has been found that polarization and alignment of resin molecules in the film 
involve a retardation. To obtain a film having a small retardation requires the use of a resin having small polarization. 
Further, conditions under which such a film is produced need to be regulated in such a manner as to suppress alignment 
of molecules as much as possible. 

[0005] In general, engineering plastic resins such as polycarbonate, polyaiylate, polysulfone, and polyethersulfone, 
and celluloses such as triacetylcellulose are known as resin for film. When these resins are used to produce a film, a 
variety of stress is applied on a film being formed. Such stress Is caused by: a back pressure used to flow a melted 
resin; shrinkage of the resin as the solvent Is dried or heat shrinkage of the resin; the tension of the film as it is being 
conveyed; or the like. The stress causes the molecules in the film to be aligned, so that a retardation is very likefy to 
remain In the film. . 
[0006] To solve the above-described problems, an attempt has been made to use a resin having small polanzahon 
to obtain a film. For example, an attempt has been made to use an olefin resin such as, typically, a cyclootefin resin 
to produce a film. 

[0007] The range of applications of retardation films is becoming more and more widespread. A higher level of per- 
formance is required forthe retardation films as the films are more and more widely used. The wavelength dependence 
of a retardation has received attention as a particularly important feature. The wavelength dependence of a retardation 
is generally defined as Re(400)/Re{550) where Re(400) represents a retardation of a film measured using monochro- 
matic light having a wavelength of 400 nm, and Re(550) represents a retardation of the film measured using mono- 
chromatic light having a wavelength of 550 nm. A value defined by Re(400)/Re(550) Is herein called wavelength de- 
pendence unless otherwise specified. 

[0008] In an STN liquid crystal display device, for example, an appropriate wavelength dependence Is desired tor a 
retardation film for use in color compensation. 

[0009] On the other hand, a film used in a quarter-wave plate or a half-wave plate is desired to havB a retardation 
corresponding to 1/4 or 1/2 of wavelength with respect to all the wavelengths of visible light. However, a conventional 
retardation film of polycarbonate has a large wavelength dependence of 1.16 and a large alignment retardation (de- 
scribed later) of 1400. In other words, the magnitude of polarization varies depending on wavelength. Assuming that 
such a retardation film having a large wavelength dependence is used in a reflection TFT liquid crystal display device, 
contrast is significantly deteriorated when a black display is performed in the liquid crystal display device. 

Problems to be Solved by the Invention 

[0010] A film of an engineering plastic resin, such as the above-described polycarbonate, has a retardation. There- 
fore, a remaining retardation needs to be reduced by providing a special process such as heating and annealing such 
a film. 
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[0011] Even when a film having a reduced retardation is produced in this way, a retardation is often exhibited again 
since subsequent handling with the film leads to alignment of molecules. For example, when the film and a polarization 
plate are laminated to each other, the polarization plate is often deformed. If the polarization plate is deformed, stress 
is generated. The stress causes alignment of molecules, leading to exhibition of a retardation. Therefore, the above- 
5 described film needs to be carefully handled. Despite the careful handling, the yield (i.e., the probability that an end 
product having a small retardation is obtained) is disadvantageous^ low. 

[0012] In particular, it rs known that when the above-described film Is used as a polarizer protection film, the stress 
as the polarizer shrinks causes exhibition of a retardation which is undesirable for a film. Such a retardation has an 
adverse influence on the polarization performance of a polarization film. 
10 [0013] The above-described film is produced by various production methods. One of the methods is a solvent cast 
method. A film produced by the solvent cast method has a relatively small retardation in a plane of the film. However, 
the film produced by the solvent cast method has a large retardation in a thickness direction of the film due to birefrin- 
gence generated by alignment of molecules, so that the viewing angle characteristic of the film is likely to be adversely 
reduced. 

« [0014] Alternatively, a retardation film may be obtained by stretching. When a retardation film Is obtained by stretch- 
ing, a retardation varies due to a small variation in tension generated by a stretching device. Moreover, when the 
retardation firm obtained by stretching is laminated to a polarizer or the like, a retardation is likely to be changed due 
to tension generated by the lamination. Thus, the desired value Is unlikely to be maintained. Moreover, stress is likely 
to be generated due to, for example, shrinkage of the polarization plate after the lamination so that a retardation value 

20 is likely to be adversely changed. 

[0015] Further, the wavelength dependence of a retardation is dependent only on the materials of the retardation 
film. The required wavelength dependence differs from application to application. To obtain different wavelength de- 
pendence, a different material needed to be selected. Therefore, a new material disadvantageousry needed to be found 
for an application requiring a different wavelength dependence. 

25 [0016] Furthermore, the above-described film is often laminated to a glass or another film. However, in the case of 
a film made of a resin having smail polarization, such as olefin type resin, such a film has a poor adhesion strength to 
glues or adhesrves. Therefore, a special adhesive is often required for the film. Moreover, surface treatment is often 
required for the film. 

30 DISCLOSURE OF THE INVENTION 

Means for Solving the Problems 

[0017] The Inventors have vigorously studied in order to solve the above-described problems. As a result, the Inven- 
ts tors have found that the above-described problems can be solved using a composition of a polymer having a specific 
structure and composition. It has been revealed that a retardation is unlikely to occur in a film of such a polymer and 
the retardation and wavelength dependence of the obtained film can be controlled by adjusting the composition ratio 
of the polymer. Thus, the present invention has been completed. 

[0018] That is, according to the present invention, a transparent film is provided comprising: (A) a thermoplastic resin 
40 having a substituted or non-substituted imide group at a side chain of the resin; and (B) a thermoplastic resin having 
at least a substituted or non-substituted phenyl group and a nitrile group at a side chain of the resin. Note that a 
thermoplastic resin having a substituted or non-substituted imide group at a side chain thereof Is herein referred to as 
"thermoplastic resin A", while a thermoplastic resin having a substituted or non-substituted phenyl group and a nrtrile 
group at a side chain thereof is herein referred to as thermoplastic resin B". 

[0019] In the film of the present Invention, a retardation value of the film Is from 0 to 1000 nm, a light transmission 
of the film is B5% or more, and a haze of the fUm is 2% or less. 

[0020] In a preferred embodiment, the transparent film of the present invention has an alignment retardation value 
of the film is 300 nm or less. Further, the transparent film of the present invention has a folding endurance of 30 times 
or more. Furthermore, the transparent film of the present invention has a tear propagation strength of 150 gfAnm or 
so more. More preferably, the transparent film of the present Invention has both a folding endurance of 30 times or more 
and a tear propagation strength of 150 gf/mm or more. 

[0021] In an especially preferred embodiment, the thermoplastic resin A is a copolymer consisting of a repeating unit 
represented by the following formula (1), and another repeating unit represented by the following formula (2): 
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R 2 



OC CO 




(1) 



R 



(2) 



(in formula (1), R 1 , R 2 and R 3 independently indicate a hydrogen atom or an alkyl group having 1 to 8 carbon atoms) 
(in formula (2), R indicates an alkyl group having 1 to 1 8 carbon atoms or a cycloaJkyl group having 3 to 12 carbon 
atoms), and the content of the thermoplastic resin A is 60 to 90% by weight with reference to the weight of overall 
resins in the film. 

[0022] In the present invention, the thermoplastic resin 8 Is preferably a copolymer of a substituted or non-substituted 
acrylonitrile and a substituted or non-substituted styrene, containing 20 to 50% by weight of a substituted or non- 
substituted acrylonitrile repeating unit and 50 to 80% by weight of a substituted or non-substituted styrene repeating unit. 
[0023] The above-described transparent film Is preferably produced by dissolving the resin composition of the present 
invention In an organic solvent, and thereafter flow-expanding the solution on a support, and drying the solution. 
[0024] Mora specifically, the transparent film of the present invention comprises: (A) a thermoplastic resin having a 
substituted or non -substituted imide group at a side chain of the resin; and (B) a thermoplastic resin having a substituted 
or non-substituted phenyl group and a nrtrile group at a side chain of the resin, In which a retardation value of the film 
is from 0 to 1000 nm, a light transmission of the film is 85% or more, and a haze of the film is 2% or less. 
[0025] In one embodiment, the thermoplastic resin A consists of an olefin repeating unit, and a repeating unit having 
a substituted or non-substituted imide group at a side chain of the resin. 
[0026] In one embodiment, the retardation value of the film Is less than 20 nm. 
[0027] In one embodiment, the retardation value of the film is 20 nm or more. 
[0028] In one embodiment, the alignment retardation value of the film Is 300 nm or less. 
[0029] In one embodiment, the film Is a stretched film. 

[0030] In one embodiment, the folding endurance of the film is 30 times or more in at least one direction In a plane 
of the film. 

[0031] In one embodiment, the tear propagation strength of the film is 150 gf/mm or more in at least one direction 
in a plane of the film. 

[0032] In one embodiment, the surface energy of at least one surface of the film is 50 dyne/cm or more. 
[0033] In one embodiment, the retardation of the film in the thickness direction of the film is 50 nm or less. 
[0034] In one embodiment, the thermoplastic resin A includes a repeating unit represented by the following formula 
(1), and another repeeting unit represented by the following formula (2): 



(where R 1 , R 2 and R 3 independently indicate a hydrogen atom or an alkyl group having 1 to 8 carbon atoms, and R 
Indicates an alkyl group having 1 to 18 carbon atoms or a cydoalkyl group having 3 to 12 carbon atoms), and where 
the content of the thermoplastic resin A is 50 to 90% by weight with reference to the weight of overall resins in the film. 
[0035] In one embodiment, the thermoplastic resin B has a substituted or non-substituted acrylonitrile repeating unit 
and a substituted or non-substituted styrene repeating unit, where the substituted or non-substituted acrylonitrile re- 
peating unit is 20 to 50% by weight of the thermoplastic resin B, and the substituted or non-substituted styrene repeating 
unit is 50 to B0% by weight of the thermoplastic resin B. 

[0036] According to another aspect of the present invention, a method is provided for producing the above-described 
film. The method comprises the steps of: flow-expanding a solution containing the thermoplastic resin A and the ther- 
moplastic resin B on a support; and drying the solution. 




(2) 



BP 1 160 591 A1 



[0037] According to still another aspect of the present invention, an elliptical polarization ptate comprising the above- 
described retardation film and a polarization plate Is provided, in which the film and the polarization plate are laminated. 
[0038] According to still another aspect of the present invention, a circular polarization plate comprising the above- 
described retardation film and a polarization plate is provided, in which the film and the polarization plate are laminated. 
[0039] According to still another aspect of the present invention, a polarization plate comprising a polarizer and a 
protection film protecting at least one side of the polarizer is provided, in which the protection film is the above-described 
film. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Embodiments of the Invention 

[0040] A film according to the present invention is made of a resin composition comprising: (A) a thermoplastic resin 
A having a substituted or non-substituted imide group at a side chain of the resin A and (B) a thermoplastic resin B 
having at least a substituted or non-substituted phenyl group and a nltrile group at a side chain of the resin B. 
[0041 ] Preferably, the film of the present inventio n is made o nly of the thermoplastic resins A and B. However, a th ird 
resin may be optionally used in addition to the thermoplastic resins A and B. 

[0042] Note that when the thermoplastic resin A is a copolymer resin, the copolymer resin Is also herein called 
"thermoplastic copolymer A", and when the thermoplastic resin B is a copolymer resin, the copolymer resin is also 
herein called "thermoplastic copolymer B". 

(Thermoplastic Resin A) 

[0043] The thermoplastic resin A used in the present invention has a substituted or non-substituted imide group at 
a side chain thereof. A principal chain of the thermoplastic resin A may be an arbitrary thermoplastic resin principal 
chain. For example, the principal chain may consist only of carbon atoms, or in such a principal chain there may be 
an atom(s) other than carbon inserted between the carbon atoms. Alternatively, the principal chain may consist of 
atoms other than carbon atoms. Preferably, the principal chain may consist only of carbon atoms. For example, the 
principal chain may be a hydrocarbon or a substituted product thereof. Specifically, the principal chain may be obtained 
by addition polymerization. Specifically, the principal chain is polyolefin or polyvinyl. 

[0044] The principal chain may be obtained by condensation polymerization. For example, the principal chain may 
be obtained by ester bond, amide bond, or the like. 

[0045] Preferably, the principal chain has a polyvinyl backbone obtained by polymerization of a substituted vinyl 
monomer. 

[0046] A substituted or non-substituted imide group can be introduced into the thermoplastic resin A using an arbitrary 
method conventionally known. For example, a monomer having a substituted or non-substituted imide group may be 
polymerized to obtain the thermoplastic resin having the substituted or non-substituted Imide group. Alternatively, for 
example, a variety of monomers can be polymerized to form the principal chain, followed by introduction of a substituted 
or non-substituted imide group into a side chain. For example, a compound having a substituted or non-substituted 
imide group may be graft-copolymerized into a side chain. 

[0047] When the imide group is substituted with a substituent, the substituent can be a conventionally known sub- 
stituent which can be substituted for a hydrogen of the Imide group. Specifically, for example, the substituent is an aikyl 
group or the like. 

[0048] Preferably, the thermoplastic resin A is a copolymer including a repeating unit derived from at least one olefin 
(alkene) and another repeating unit having at least one type of substituted or non-substituted malelmlde structure {two 
or more component copolymer {multi-component polymer)). 

[0049] The above-described olefin-maleimide copolymer can be synthesized by a known method. For example, as 
described in Japanese Laid-Open Publication No. 5-59193, Japanese Laid-Open Publication No. 5-195B01, Japanese 
Laid-Open Publication No. 6-136058 and Japanese Laid-Open Publication No. 9-328523, the olefin-maJeimkJe copol- 
ymer can be obtained by a variety of methods: a method of directly copolymerizing two types of monomers; a method 
of polymerizing one type of monomers and graft-copolymerizing another type of monomer with the resultant polymer; 
and a method of introducing the imide bond into a precursor polymer (described later) due to polymer reaction; and 
the like. 

[0050] More preferably, the thermoplastic resin A includes a repeating unit(s) derived from at least one olefin (alkene) 
and represented by the following formula (1), and another repeating unit(s) having at least one type of substituted or 
non-substituted maleimlde structure and represented by the following formula (2). 
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(in formula (1), R 1 , R 2 , and R 3 independently indicate a hydrogen atom or an alkyl group having 1 to B carbon atoms. 
The number of carbons in the alkyl group is preferably 1 to 4, more preferably 1 to 2, even more preferably 1 .) (in 
formula (2), R indicates a hydrogen atom, an alkyl group having 1 to 18 carbon atoms, or a cycloaJkyt group having 3 
to 12 carbon atoms. The number of carbons in the alkyl group is preferably 1 to 4, more preferably 1 to 2, even more 
J* preferably 1 . The number of carbons In the cycloaDcyl group is preferabfy 3 to 9, and more preferably 4 tD 7.) 

[0051] Here, the content of the repeating unit having formula (1) is preferably 20 to 70% by mole with reference to 
the overall repeating units of the thermoplastic resin A, more preferably 40 to 60% by mole, and even more preferably 
45 to 55% by mole. 

[0052] The content of the repeating unit having formula (2) is preferably 30 to 80% by mole with reference to the 
20 overall repeating units of the thermoplastic resin A, more preferably 40 to 60% by mole, and even more preferably 45 
to 55% by mole. When the content of the repeating unit having formula (2) is excessively small or large, the obtained 
film Is likely to have reduced heat resistance and mechanical strength. 

[0053] Preferably, the thermoplastic resin A includes the repeating units having formulas (1) and (2) as major com- 
ponents. In one embodiment, the overall repeating units having formulas (1) and (2) are 50% by mole or more of the 
25 thermoplastic resi n A, preferably 70% by mole or more, mo re preferably 80% by mole or more, and even more p ref erabry 
90% by mole or more. In a preferable embodiment, the overall repeating units having formulas (1) and (2) are 100% 
by mole. However, a third repeating unit described later may be optionally used. 

[0054] When the third repeating unit is used, the content of the third repeating unit is preferably 30% by mole or less 
with reference to the overall repeating units of the thermoplastic copolymer resin A, more preferably 20% by mole or 
30 less, even more preferably 15% by mole or less, and especially preferably 1 0% by mole or less. When the content of 
the third repeating unit is excessively large, the performance of the repeating units represented by formulas (1) and 
(2) is likely to be insufficient 

[0055] Further, when the third repeating unit is used, the content of the third repeating unit is preferably 1 % by mole 
or more with reference to the overall repeating units of the thermoplastic copolymer resin A, more preferably 2% by 
35 mote or more, even more preferably 3% by mole or more, and especially preferably 5% by mole or more. When the 
content of the third repeating unit is excessively small, the performance of the third repeating unit is likely to be insuf- 
ficient with respect to the whole composition. 

[0056] Note that when the third repeating unit is used, the ratio of the repeating unit (1 ) to (2) is preferabfy the same 
as that when the third repeating unit does not exist. 

40 

(Repeating unit Having Formula (1)) 

[0057] The repeating unit having formula (1) (I.e., olefin unit) is obtained from olefin represented by the following 
formula (3): 

45 



r 




55 

(wherein R 1 , R 2 and R 3 are the same as those in formula (1)). 

[0058] Examples of a preferable olefin type monomer Include Isobutene, 2-methyl-1 -butene, 2-methyl-1 -pentene, 
2-methyl-1-hexene, 2-methyl-1 -heptene, 2-methyM-heptene, Msooctene, 2-methyl-1 -octene, 2-ethyl-1 -pentene, 



OC CO 

V 



(2) 
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2-ethyt-2-butene, 2-methyl-2-pentene, and 2-methyl-2-hexene, etc. Isobuten is most preferable. These olefins may be 
used alone or a combination of two or more thereof may be used. 

(Repeating unit Having Formula (2)) 

[0059] The repeating unit having formula (2) (maleimide unit) ^^^^ m a ^spondm maleimide com- 



pound. Such a maleimide compound is represented by the following formula (4): 



H 

y 

OC CO 

V 

I 

R (4) 



LsTiethylma.eimide7ethy.ma l eimide > N-n-propylmaleimide, N-i^opylma.eimide N-n^m 

maleimide, N-t-butylmaleimide, N-n-pentylmaleimide, N^-hexylmalebn.de, N -"- h ^ lma, 7 id ^^^^^; 

N^urytmaleimidrN-stearyfrnaleimide, N-cydopropylmaleimide, N-cyclobutylmalejmWe N^entylrr^md^ N- 

cydohXlmaJeim de, N^cloheptylmaleimide, and N-cyclooctylmaleimide. N™mylmaleim.de .s most 

Si Tose male mlde compounds may be used alone or a combination of two or more thereof may be used. As 

has R which is a group other than a hydrogen atom. Examples of such a compound include N^lmal«mid^ n the 
N-sltituted maUL, examples of a preferable N substitute* Include methyl, ^^.^'^ *" 
butyl, s-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, lauryl, steatyl, cyclopropyl, cyclobutyl, and cyclohexyl, etc. 

(Third Repeating unit) 

[0062] in addition to the above-described olefin and maleimide units, the thermoplastic copolymer A 
Present invention can ^lude one or more types of monomers capable of copoK^e^ 

Forexample avinyl type monomercan be included. Examplesof such a monomer capable of copolymenzation include. 

[™^ ^e monomer such as methyl acrylate and butyl acrylate; a methacrylic acid type monomer such as 

^7mathac^ate and cyclohexyl methacrylate; a vinylester monomer such as viny^^ 

£ a vinyl ether monomer!*, methyl *ny. ether); acid anhydride having ^^!£^Si 

hydride); and a substituted or non-substituted styrene monomer such as styrene, a-methylsty ene «" d 

stvrene These third repeating units may be used alone or a combination of two or more thereof may be used as the 

Seating unfc vXn the' third repeating unit is Included in the thermoplastic copohymerA 

not toTeduce the optical characteristics of a film, the heat resistance or mechanical strength of the thermoplastic 

copolymer A can be improved. 

(Polymerization Method of Thermoplastic Resin A) 

[0063] The thermoplastic resin A can be, for exampie, produced by polymerizing 

maleimide compounds using a known polymerization method. Such a known polymerizat.cn method .ndudes graft 

^T/M the thermoplastic resin A can be produced by polymerizing the 

andmaleie acid or maleic anhydride using a routine method to form a precursor polymer wh.ch is in turn reacted wrth 

a am, Tv^^^t^ maieic'anhydride portion of the precursor polymer to become imide. The jp»o«or 

po^er may option^ inciude the above-described third repeating unit. Aftematively, the ^^^J^ 

KlnonsubsWuted^ 

corresponding to the imide portion of the maleimide unit in formula (2). More specifically an amine ^mpound ^ 
sente^by formula R-NH 2 (R is the same as that informula (2)). Examples of such a prefereh* usable 
fnclude^lkylamine such as methylamine, ethylamine, n-propylamine, propylamine, n-butylamine, s-butyiamme t- 
Samine^Xclohexyl amine; ammonia; dfrnethylurea; and dlethylurea. In this case, a thermoplastic resin having 
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the repeating units of formulas (1 ) and (2) is also obtained 
SoolZe^io^ ^ 

a M o3se£ld Lm « Z ? a ' ' SaSt ° nS typ9 °' malelmidB unit in which R 01 f o"™la (2) is an 

alkyl group selected from a methyl group, an ethyl group, an isopropyl group and a cydohexyi orouo- and as an olrfh 

C^SSKXT deserfced Japanasa Laid -°> aa *»■ 

SSSL.^T'"' W K he " - 9 1 9 ™ ' Unit " b US8d ,0 lndicate a monomBr ' ,he te ™ ■»«■ ™ans a residue of the monomer 
remarnlng after polymerization. Specifically, the term -malelmlde unlf means a residue of one mJJmWeZTute 

zpz^-sztt ,em ; " ote,in unir means a res,dus ■* ° na oMn ~ a"e™ e ;: iT on 

nd^ZZ^^,; k 8 e " nop as '| c oopolymer A includes an N-methyknaleimide unit as W, maleimide unit 

re^^rm^^^^^ 

Sbry^rmore. 0 "* * * W6l ^ eraae "ofecuiar "W« »f , xt 03 or more, end more 

prZb^TiTrTeir reS ' n * ' Wel9h, - auerao8 "—»■- -*» - or .ess, and more 

S„ 11,8 9lass -' rans ' ti 1 on temP^ture of the thermoplastic copolymer A is preferably 80-C or more in terms of heat 
.1™"* pre,erabl >' 100 ' c « ™>'o. and even more preferably 130«C or more 

jssxss^-sssasr. ks=2s£s«ks 

[0071 J A glutarimide type resin having a repeating „ n » represented by the following formula (S) is preferably used: 




hXit b B a ci:^ 

IS th , emTODlastic resin A - ,or ""ample, the glutarimide type resin may be optionally copolymerteed with a 

6XamP ' eS °' th8 mlrd m ° n0mer lnclude: a " *l» ™>nomer surras a 
styrene type monomer such as styrene, substituted styrene, or a-methylstyrene; a nitrite type m^nemeS 

K?L ^ motTr °' an „ im ' d8 9r0UP " 6 - "* abundance ratl0 « a u "« "ovtng the Imlde group) 

, *T , 77* mole o' the overal1 repeating units in the thermoplastic resin A Exameles of »h««wiJ!*-i 
f^rt.n"' 8 IT." a : B ***•* '° r eXampte ' h US Pa,e "' No ^6374 Ldth.Z ^o—eecnbed 
S„.^ ' H° U u" a ,he ab o«-doscr«,ed thermoplastic resin A hasa relatjvety poor flexibility and therefore 
Z£l h" 9 1 aboV8 ^ scrib «' thormoplastfc resins A, a fiim of an fcobutyl ene substjtu ted m^eirrtde t^° 
XSermloS 

MMteflwrnopkM, ream B (e.g., an acrylonitrile-tfyrene type copolymer), the mechaeical property of a fLTnTe 
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(Thermoplastic Resj n g) 

[0075] The thermoplastic resin B used in the present invention has a substituted or non-substrtuted phenyl group 
and a nitrilo group at a side chain thereof. In this case, the principal chain of the thermoplastic resin B may be an 
arbitrary thermoplastic resin principal chain. For example, the principal chain may consist only of carbon atoms, or in 
such a principal chain there may be an atom(s) other than carbon inserted between the carbon atoms. Alternatively, 
the principal chain consists of atoms otherthan carbon atoms. Preferably, the principal chain may consist only of carbon 
atoms. For example, the principal chain is a hydrocarbon or a substituted product thereof. Specifically, for example, 
the principal chain may be obtained by addition polymerization. Specifically, the principal chain is polyolefin orpolyvinyl! 
[0076J Further, the principal chain may be obtained by condensation polymerization. For example, the principal chain 
may be obtained by ester bond, amide bond, or the like. 

[0077] Preferably, the principal chain has a polyvinyl backbone obtained by polymerization of a substituted vinyl 
monomer. 

[0078] A substituted or non-substituted phenyl group can be Introduced into the thermoplastic resin B using an ar- 
bitrary method conventionally known. For example, a monomer having a substituted or non-substftuted phenyl group 
may be polymerized to obtain the thermoplastic resin having the substituted or non-substituted phenyl group. Alterna- 
tively, for example, a variety of monomers are polymerized to form a principal chain, followed by introduction of a 
substituted or non-substituted phenyl group into a side chain thereof. For example, a compound having a substituted 
or non-substituted phenyl group may be graft-copofymerized into a side chain of the resin B. 
[0079] When the phenyl group is substituted with a substituent, the usable substituent can be a conventionally known 
substituent which can substitute for a hydrogen of the phenyl group. Conventionally known substitution positions can 
be used. Specifically, for example, the substituent is an alkyt group or the like. 

[0080] A nitrile group can be introduced into the thermoplastic resin B using an arbitrary method conventionally 
known. For example, a monomer having a nitrile group may be polymerized to obtain the thermoplastic resin having 
the nitrile group. Alternatively, for example, a variety of monomers are polymerized to form a principal chain, followed 
by Introduction of a nitrile group into a side chain of the resin B. For example, a compound having a nitrile group may 
be graft-copolymerized into a side chain of the resin B. 

[0081] Preferably, the thermoplastic resin B is a copolymer including a repeating unit derived from an unsaturated 
nitrile compound (nitrile unit) and another repeating unit derived from a styrene type compound (styrene unit) (two or 
three or more component copolymer (multlcomponent polymer)). Preferably, an acrylonitrile-styrene type copolymer 
can be used. 

(Nltriie Compound) 

[0082] As the unsaturated nitrile compound, an arbitrary compound having a cyano group and a reactive double 
bond can be used. Preferable examples of the unsaturated nitrile compound vary depending on the thermoplastic 
resins A and B used. 

[0083] Preferable examples of the unsaturated nitrile compound included in the above-described preferable thermo- 
plastic copolymer B include: a-substituted unsaturated nitrile such as acrylonitrile and methacrylonitrile; and a nitrile 
compound having an o,p-double substituted olefinic unsaturated bond, such as fumaronitrile. 

(Styrene Type Compound) 

[0084] As the styrene type compound, an arbitrary compound having a phenyl group and a reactive double bond 
can be used. Preferable examples of the styrene type compound vary depending on the thermoplastic resins A and B 
used. 

[0085] Preferable examples of the styrene type compound included in the above-described preferable thermoplastic 
copolymer B Include: a non^substituted or substituted styrene type compound such as styrene, vinyttoluene, methox- 
ystyrene, or chlorostyrene; and an a-substituted styrene type compound such as ct-methylstyrene. 
[0086] In an especially preferable embodiment, the thermoplastic resin B Includes an unsaturated nitrile unit repre- 
sented by the following formula (6) and a styrene type unit represented by the following formula (7). 
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R 7 



-(-CH-i-}- 
R 6 CN • R 10 



(6) (7) 

(in formula (6), R 6 and R? independently each represent a hydrogen atom or an alky! group having 1 to 8 carbon atoms. 
The number of carbons in the alkyl group is preferably 1 to 4, more preferably 1 to 2.) 

(in formula (7), R* and R 9 independently each represent a hydrogen atom or an alkyl group having 1 to 8 carbon atoms, 
Rio represents a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a halogen atom, a hydroxyl group, an 
alkoxy group, or a nitre group. The number of carbons in the alkyl group is preferably 1 to 4, more preferably 1 to 3 
and even more preferably 1 to 2. The number of carbons in the alkoxy group is preferably 1 to 20, more preferably 1 
to 8, and even more preferably 1 to 4.) 

[0087] Preferable examples of the unsaturated nitrile compound included in the above-descnbed preferable thermo- 
plastic copolymer B include a-substituted unsaturated nitrile and a nitrile compound having an a, 0-double substituted 
olefinic unsaturated bond. Examples of oc-substituted unsaturated nitrile include acrylonitrile and methacrylonitnle. Ex- 
amples of the nitrile compound having an a,p-d°uk>le substituted olefinic unsaturated bond include f umaronitnle. More 
preferably, the unsaturated nitrile compound Is acrylonitrile. 

[0088] Preferable examples of the styrene type compound included in the above-described thermoplastic copolymer 
B include a non-substituted or substituted styrene type compound and an a-substituted styrene type compound. Ex- 
amples of the non-substituted or substituted styrene type compound Include styrene, vinyltoluene, methoxystyrene, 
and chlorostyrene. Examples of the a-substituted styrene type compound include a-methylstyrene, etc. More prefer- 
ably, the styrene type compound is styrene. 

[0089] The content of the repeating unit of formula (6) is preferably 1 0 to 70% by weight with reference to the overall 

repeating units of the thermoplastic resin B, more preferably 20 to 60% by weight, even more preferably 20 to 50% by 

weight, still even more preferably 20 to 40% by weight, and most preferably 20 to 30% by weight. 

[0090] The content of the repeating unit of formula (7) is preferably 30 to 70% by weight with reference to the overall 

repeating units of the thermoplastic resin B, more preferably 40 to 80% by weight, even more preferably 50 to 80% by 

weight, still even more preferably 60 to 80% by weight, and most preferably 70 to 80% by weight. 

[0091] When the repeating unit of formula (6) is 20 to 30% by weight and the repeating unit of formula (7) Is 70 to 

80% by weight, a very preferable result is obtained. 

[0092] When the content of the styrene type repeating unit or nitrite type repeating unit Is excessively large, the 
compatibility of the thermoplastic resin B with the thermoplastic resin A becomes poor, so that the transparency of an 
obtained film is likely to be reduced and the haze thereof is likely to be large. 

[0093] Particularly preferably, the thermoplastic copolymer B includes the unsaturated nitrile unit and the styrene 
type unit as major components. The overall unsaturated nitrile unit and styrene type unit are preferably 70% by weight 
or more of the thermoplastic copolymer B, more preferably 80% by weight or more, even more preferably 90% by 
weight or more, and especially preferably 95% by weight or more, Of course, the overall unsaturated nitrile unit and 
styrene type unit may be 1 00% by weight. 

[0094] Especially preferably, the thermoplastic copolymer B includes the unsaturated nitrile unit and the styrene type 
unit as major components. In one preferable embodiment, the overall repeating units of formulas (6) and (7) is 1 00% 
by weight. The overall unsaturated nitrile unit and styrene type units are 70% by weight or more of the thermoplastic 
resin B, more preferably 80% by weight or more, even more preferably 90% by weight or more, and especially preferably 
95% by weight or more. However, a third repeating unit described later may be optionally used. 

(Third Repeating unit) 

[0095] in addition to the above-described nitrile unit and styrene type urrit, the thermoplastic copolymer B may op- 
tionally include another monomer capable of copolymerization as the third repeating unit. Preferable examples of the 
third repeating unit include an acryl type monomer such as butyl acrylate and an olefin type monomer such as ethylene 
and propylene. One or more of these third repeating units may be copolymerized, thereby improving the flexibility of 
a film. N-substituted maleimide can be also used as the third repeating unit. When N-substituted maleimide, particularly 
phenylmalelmlde, is used as a copolymerizlng component, the heat resistance of the resin can be Improved. 
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(Polymerization Method of Thermoplastic Resin B) 
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35 

(Preparation of Composition) 

ing the thermoplastic resins A and B. 
43 ( Ratio of Thermoplastic Resins A to B) 

■ a + *k« thormnniaatic resin B used in the film of the present invention is 
[01061 The ratio of the thermoplasuc resin A to the *^^™r^^ a tendency t0 exhibit a retardation 

so of an eventually obtained film varies significantly. 
(Production of Film Without Retardation) 

[01 07] A method for producing a film having no retarda^^^ appropriately determined, 
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a film can be obtained in which a retardafon Is not subs ™^ retardation is not substantially exhibited 
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[0121] When the imide content of the thermoplastic resin A is high, e.g., specifically the content of the maleimide 
unit of the thermoplastic resin A is 40% by mole or more, an obtained film Is likely to be rigid and brittle. In this case, 
if a small amount of plasticizer is added, it is useful since it is possible to prevent stress whitening or tear of a film. As 
such a plasticizer, conventional known plasticizers can be used. 

5 

(Plasticizer) 

[0122] Examples of a plasticizer which are preferably used are given below. Examples of a phthalic acid type plas- 
ticizer include dimethyl phthalate, diethyl phthalate, dl-n-butyl phthalate, di-n-octyl phthalate, di-n-ethylhexyl phthalate, 

io diisooctyl phthalate, di-n-octyl phthalate, di-n-decyl phthalate, diisodecyl phthalate, dl-n-dodecyl phthalate, dlisotrldecyi 
phthalate, dicyclohexyl phthalate, butyibenzyl phthalate, di-2-ethylhexyl phthalate, and di-2-ethylhexyl isophthalate. 
Examples of an aliphatic dibasic acid type plasticizer include di-n-decyl adipate, diisodecyl adipate, di-2-ethylhexyl 
adipate, dl-2-ethylhexyl azelate, dibutyl sebacate, and di-2-ethylhexyl sebacate. Examples of a phosphate ester type 
plasticizer include tributyl phosphate, tri-2-ethylhexyl phosphate, phosphate-2-ethyihexyl, and tricresyl phosphate. Ex- 

is amples of an epoxy type plasticizer Include epoxldated soy oil and epoxldated tall oil fatty acld-2-ethythexyl. Examples 
of a fatty acid ester type plasticizer include butyl stearate, butyl oleate, chlorinated paraffin, and chlorinated methyl 
fatty acid. Examples of a polymer type additive include polyethylene glycol dimethyl ether, polyethylene glycol benzoate 
ester, and a polymer compound containing an ester group {polycondensate of a dibasic acid such as adlplc acid, 
sebacic acid, or phthalic acid with 1 ,2-propytene glycol, 1 ,3-propylene glycol, or the like). 

20 [0123] Out of those additives, the following plasticizers are preferable: di-n-decyl adipate, diisodecyl adipate, di- 
2-ethylhexyl adipate, di-2-ethylhexyl azelate, dibutyl sebacate, dl-2-ethylhexyl sebacate, tributyl phosphate, tri-2-ethyt- 
hexyl phosphate, phosphate-2-ethylhexyt, tricresyl phosphate, epoxldated soy oil, epoxidated tall oil fatty acid-2-ethyl- 
hexyt, butyl stearate, butyl oleate, chlorinated paraffin, chlorinated fatty acid methyl, polyethylene glycol dimethyl ether, 
those of which does not include an aromatic group; or a polymer compound containing an ester group (polycondensate 

25 of dfoasic acid such as adipic acid or sebacic acid with 1 ,2-propylene glycol, 1 ,3-propylene glycol, or the like). These 
plasticizers do not absorb light In a short wavelength range of the visible region, so that the plasticizers do not have 
an adverse influence on the wavelength dependence of a retardation. Therefore, these plasticizers are especially 
preferable additives. Preferably, 20 parts by weight or less of each plasticizer is added to 100 parts by weight of the 
above-described film mixture materials by weight, more preferably, 1 0 parts by weight or less of each plasticizer. When 

30 the amount of an additive is excessively large, it is likely that the additive will bleed and stain the surface of a roll film 
so that a roll film cannot be obtained In a sequential manner. 

(Third Resin) 

35 [0124] The third resin means a resin other than the above-described thermoplastic resins A and B. The third resin 
may be a thermoplastic resin or a thermosetting resin. Preferably, the third resin is a thermoplastic resin. The third 
resin may be a single type of resin or a blend of a plurality types of resins. The content of the third resin used is 
preferably 30% by weight or less of the total amount of resins used in a resin composition, i.e., the thermoplastic resins 
A and B and the third resin, more preferably 20% by weight or less, and even more preferably 1 0% by weight or less. 

40 Further, the third resin preferably shares 1 % by weight or more of the total amount, more preferably 2% by weight or 
more, even more preferably 3% by weight or more. 

[0125] When the content of the third resin Is excessively large, the performance of the thermoplastic resins A and B 
is not likely to be sufficiently exhibited. When the content of a resin having low compatibility with the thermoplastic 
resins A and B is excessively large, the optical performance of an obtained film is likely to be lowered. When the content 
45 ' of the third resin Is excessively small, the addition of the third resin is unlikely to exhibit an effect 

[012B] Note that even when the third resin is used, the mixture ratio of the thermoplastic resin A to the thermoplastic 
resin B is preferably the aforementioned ratio, similar to the case when the third resin is not used. 

(Filler) 

50 

[0127] A fiPer may be optically contained in the film of the present Invention for the purpose of an improvement in 
slipperiness of the film or for other purposes. As a filler, an arbitrary known filler which is used in conventional films 
can be used. A filler may be an inorganic fine particle or an organic fine particle. Examples of an inorganic fine particle 
include: a metal oxide fine particle such as silicone dioxide, titanium dioxide, aluminum oxide and zirconium oxide; a 
55 silicate fine particle such as calcined calcium silicate, calcium silicate hydrate, alminum silicate and magnesium silicate; 
calcium carbonate; talc; clay; calcined kaolin; and calcium phosphate. Examples of an organic particle Include a resin 
particle such as silicone type resin, fluorine type resin, acryl type resin, and cross-linked styrene type resin. 
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(Ultraviolet Absorber) 

[0128] An ultraviolet absorber can be optionally contained in the film of the present invention. The ultraviolet absorber 
contained in the film leads to an improvement in weather resistance of the film. Further, the durability of a liquid crystal 
display device using the film can be improved. Therefore, the ultraviolet absorber is preferable in practice. An arbitrary 
ultraviolet absorber conventionally known can be used for the film of the present invention. Examples of the ultraviolet 
absorber Include: a benzotriazole type ultraviolet absorber such as 2-{2H-benzotrlazol-2-yl)-p-cresoi and 2-benzotrla- 
zoJ-2-yl-4,6-dM-butylphenol; a triazine type ultraviolet absorber such as 2-(4,6-diphenyl-1 l 3 I 5-triazin-2-yl)-5-[{hexyl) 
oxy]-phenol; and a benzophenone type ultraviolet absorber such as octabenzon. 

[0129] Further, a photostabllizer other than the ultraviolet absorbers can be optionally added to the film of the present 
invention. Specifically, for example, a benzoate type photostabilizer such as 2,4-di-t-butylphenyl-3,5-di-t-butyW-hy- 
droxybenzoate, or a hindered amine type photostabilizer such as bisf;2,2 1 6 ) 6-tetramethyl-4i)iperidyl) sebacate, can be 
used. 

(Production of Film) 

[0130] An arbitrary method conventionally known can be used to form the above-described resin composition in the 
form of a film. Examples of the method include a solution flow expanding method, a melt forming method, and the like. 
Any of these methods can be adopted. Examples of the melt forming method include a melt extrusion method, an 
Inflation film process method, and the like. 

[0131] In one preferable embodiment, a resin composition to be used is preliminarily dried before forming a film. The 
preliminary drying prevents defects such as bubbles in a film. Therefore, the preliminary drying is very useful. 
[0132] A film may be formed using a resin composition obtained simply by mixing the thermoplastic resin A and the 
thermoplastic resin B. The thermoplastic resin A and the thermoplastic resin B may be first subjected to thermal melt 
kneading to obtain a material in the form of pellet or the like and, thereafter, the material in the form of pellet or the like 
may be shaped Into the form of a film. 

(Melt Forming Method) 

[0133] The firm of the present invention is characterized In that a retardation due to molecule alignment in processing 
Is likely to be suppressed. Therefore, a method for forming the film by a melt forming method is preferable. 
[0134] When the film is formed by a melt forming method, an arbitrary known method can be adopted. For example, 
a melt extrusion method such as a T-dle method or an inflation film process method may be adopted. Alternatively, a 
calendar method, a thermal press method, and an Injection method can be adopted. A melt forming method using the 
T-die method is preferable since it is easy to obtain a wide film having a satisfactorily accurate thickness by the method. 

(Solution Row Expanding Method) 

[0135] A solution flow expanding method is preferable since a film having an extremely accurate and uniform thick- 
ness can be obtained by the method. With the solution flow expanding method, a film without defects such as a die 
line can be obtained. Further, a film having a small variation in film thickness can be easily obtained. For example, it 
Is possible to easily obtain a film having a variation In thickness which Is 5% or less. Further, an optically isotropic film 
having a small retardation can be easily obtained. Note that flow expanding is also herein referred to as "casting". 
[0136] A solvent which can be used for a solvent flow expanding method may be selected from known solvents. The 
above-described thermoplastic resin A and the thermoplastic resin B are very soluble In hatogenated hydrocarbon type 
solvents such as methylene chloride and trichloroethane. Further, the solvents have low boiling points. Therefore, such 
halogenated hydrocarbon solvents are preferable. Further, non-halogen type solvents having high polarity, such as 
dimethylformamideand dimethylacetamide, can be used. Further, aromatic type solvents such as toluene, xylene and 
anisole, cyclic ether type solvents such as dioxane, dioxolane, tetrahydrofuran and pyran, and ketone type solvents 
such as methyl ethyl ketone can be used. These solvents may be used alone or a mixture of a plurality of solvents 
may be used. 

[0137] An arbitrary amount of solvent can be used so long as a sufficient thermoplastic resin for casting can be 
dissolved In the solvent. Note that the term "dissolve" herein means that a resin is present in a solvent In a sufficiently 
homogeneous state for casting. The solute is not necessarily dissolved in the solvent completely. Similarly, the term 
•solution" herein means a liquid in which a resin is present in a solvent in a sufficiently homogeneous state for casting. 
[0138] Further, for example, controlling the evaporation rate of a solvent by addition of a non-solvent such as alcohol 
is a preferable method for obtaining a film having an excellent surface property. The non-solvent means a liquid which 
If used alone, cannot dissolve the above-described resin, due to the poor solubility of the resin. 
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[0143] An arbitrary dryfng method conventionally known can be used as the drylna method sLJmiw f nrl™ . 
o a float method, or a tenter or roll conveying method can be used. Specffteaily, for example, 

{Retardation in Film without a Retardation) 
(Retardation In Thickness Direction} 

l(nx4-ny)/2-n2)lxd 

where nx represents the maximum refractive index in a plane of the film, ny represents the refractive index in « dirert™ 
(Alignment Retardation) 

[0150] Oaphe„olA-typepolycan»na,ew^^ 
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of 1000 nm or more. Howevor, a film of the mixture of the thermoplastic resin A and the thermoplastic resin B which 
has a preferable composition ratio can preferably have an alignment retardation of 300 nm or less, more preferably 
200 nm or less, and even more preferably 100 nm or less. Further, the alignment retardation can be controlled by 
changing the composition within such ranges. Surprisingly, a film which has an alignment retardation of 50 nm or less 

s and is unlikely to exhibit a retardation can be obtained by optimizing the composition. 

[0151 J Thus, when the composition of the thermoplastic resin A and the thermoplastic resin Bis specified as described 
above, an optically, extremely transparent film having a high level of light transmittance and a small level of haze can 
be obtained. The obtained film is characterized In that a retardation dueto molecule alignment caused by stress applied 
to the film, etc. is unlikely to be exhibited. Further, when the film of the present invention having a relatively large 

10 alignment retardation is stretched to add a retardation purposely, the measurement wavelength dependence of the 
film retardation is small compared with other conventional films (e.g., a film of polycarbonate). This is a feature of the 
film of the present invention. In addition, the film of the present invention is characterized in that the alignment retardation 
can be controlled by changing the composition of the thermoplastic resins A and B, whereby the film is very useful for 
a liquid crystal display device. 

is 

(Folding Endurance) 

[01 52] According to the present invention, a film having satisfactory folding endurance is obtained. The folding en- 
durance can be measured in accordance with JIS C5016. For example, the MIT type folding endurance tester D-type 
20 (manufactured by Toyo Seiki Seisaku-sho. Ltd.) orthe like can be used as a measurement device. The folding endur- 
ance of the film is preferably 30 times or more, more preferably 50 times or more, even more preferably 100 times or 
more, and stilt more preferably 150 times or more. 

[0153] Herein, if the above-described folding endurance is obtained with respect to at least one direction in a plane 
of a film, the film is said to have that folding endurance. Preferably, the above-described satisfactory folding endurance 
25 (i.e., 30 times or more, 50 times or more, 100 times or more, or 150 times or more) is obtained In two directions 
perpendicular to each other In a plane of a film. 

[0154] Note that herein, the folding endurance Is one obtained when a film is 50 u, thick, unless otherwise specified. 
Alternatively, when the thickness of a film is not equal to 50 u, the folding endurance of the film is converted Into one 
corresponding to a film having a thickness of 50 u.. In other words, when the thickness of a film Is not equai to 50 
30 another modified film having the same composition and stretching state and having a thickness of 50 u, is measured 
with respect to the folding endurance and the obtained value Is used as the folding endurance of the film herein defined. 
For example, when the thickness of a film is 30 u., another film having the same material composition, stretching state 
and the like except that the thickness is changed to 50 u. is produced, the film having a thickness of 50 u. Is evaluated, 
and the result is regarded as the folding endurance of the firm of a thickness of 30 u.. 

35 

(Tear Propagation Strength) 

[0155] According to the present invention, a film having satisfactory tear propagation strength is obtained. The tear 
propagation strength can be measured in accordance with JIS K7128 (trouser method). As a measurement device, an 

40 autograph (manufactured by Shimadzu corporation) can be used. The tear propagation strength of a film i3 preferably 
150 gf/mm or more, more preferably 180 gf/mm or more, even more preferably 200 gf/mm or more. 
[0156] Herein, If the above-described tear propagation strength is obtained with respect to at least one direction in 
a plane of a film, the film is said to have that tear propagation strength. Preferably, the above-described satisfactory 
tear propagation strength (i.e., 150 gtfmm or more, 180 gf/mm or more, or 200 gt/mm or more) is obtained in two 

45 directions perpendicular to each other in a plane of a film. 

(Stretching) 

[0157] An unstretched film obtained from the thermoplastic resin A and the thermoplastic resin B typically has low 
so mechanical strength, in particular, the folding endurance (indicating durability against repetition of bending) of such a 
film is typically 1 0 times or less. Further, the tear propagation strength of the film is typically about 1 00 to 1 20 gf/mm. 
Therefore, an unstretched, wide film is somehow disadvantageous in terms of industrial handling. As described above, 
the Inventors have found that when the film Is stretched, the mechanical strength of the film Is much Improved. In the 
above-described composition, after the film has been stretched to improve the tear propagation strength and the folding 
55 endurance, the retardation in the film is not increased. Therefore, stretching the film having the thermoplastic resin A 
and the thermoplastic resin B is very preferable for the present invention. 

[0158] Stretching a film leads to an improvement in folding endurance against bending in a stretching direction. 
Further, stretching a film leads to an Improvement in tear propagation strength in a direction perpendicular to the 
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stretching direction. Therefore, when a film in the form of a roll needs to have improved tear propagation strength in a 
width direction of the film, lengthwise stretching Is generally preferable. In order to Improve tear propagation strength 
in a machine direction (lengthwise) of a film, widthwise stretching is preferable. In order to achieve improvements in 
both the directions, biaxial stretching is preferable. The biaxial stretching may be sequential biaxial stretching or si- 
5 multaneous biaxial stretching. The simultaneous stretching is especially preferred, since the simultaneous stretching 
can Improve the mechanical properties Uniformalry over the plane of a film. In the biaxial stretching, when stretching 
In both directions is adjusted so that retardations due to the stretching are canceled with each other, an in-plane re- 
tardation can be suppressed to a further lower level. 

[0159] As the stretching method, an arbitrary stretching method conventionally known can be adopted. A thermal 
to stretching method is preferable. A uniaxial or biaxial stretching may be used. The film of the thermoplastic resins A 
and B is unlikely to exhibit a retardation in stretching as compared with conventional polycarbonates. Therefore, in 
general, a larger stretch ratio of the film is used compared with when a conventional polycarbonate Is stretched. There- 
fore, lengthwise uniaxial stretching which can easily achieve a large stretch ratio is preferable. Further, when the optical 
uniaxialty of an obtained retardation film is important, a free end lengthwise uniaxial stretching is a very preferable 
is method. 

[0160] Further, it is possible to control the refractive index of a film in three dimensions by using a special biaxial 
stretching disclosed in Japanese Laid-Open Publication No. 5-157911 . In providing a retardation to the film of thermo- 
plastic resins A and B, the film has an advantage of reducing a variation in retardation In a plane of the obtained film 
since a retardation due to alignment is not likely to be exhibited in the film. 
20 [0161] The optimum values of stretching temperature and stretch ratio can be adopted using the tear propagation 
strength of an obtained film as a guideline. In general, the stretch ratio is preferably 1 .1 to 3 fold, more preferably 1 .3 
to 2.5 fold, and even more preferably 1 .5 to 2.3 fold. 

[0162] If the thermoplastic resin A and the thermoplastic resin B fall within the above-described preferable compo- 
sition range, selection of appropriate stretching conditions can lead to achievement of stretching a film without sub- 
25 stantially reducing the light transmission and haze. In particular, when a film is stretched by a factor of 1 .3 or more, or 
preferably a factor of 1 .5 or more, the tear propagation strength and folding endurance of a film, etc. are significantly 
improved, thereby making it possible to obtain a film having a high level of light transmission (e.g., 85% or more) and 
a small level of haze (e.g., 1% or less). 

[0163] A temperature for stretching Is preferably selected from a range of (Tg-30)'C to fTg+30)*C where Tg Is the 
30 glass transition temperature of a film obtained in accordance with the DSC method. Particularly preferred stretching 
temperature Is within the range of (Tg-20) B C to (Tg+20) a C. When the film Is stretched at an appropriate temperature 
range, the whitening of the film in stretching can be reduced or prevented. Further, it is possible to reduce a variation 
in retardation in the obtained retardation film. When the stretching temperature is excessively high, the tear propagation 
and folding endurance of an obtained film is likely to be insufficient. Further, the stretch ratio Is likely to be excessively 
3S large, thereby making it difficult to achieve industrial Implementation of such a film. Conversely, when a film is stretched 
at an excessively low temperature, the haze of the stretched film is likely to be large. In the extreme, the film is Pkery 
to be torn or the like, thereby hindering the production process. 

[0164] As the stretching method, known stretching methods can be used including widthwise stretching using a 
tenter, lengthwise stretching using a roll, and free end uniaxial stretching, and a sequential combination thereof such 
40 as sequential biaxial stretching and simultaneous biaxial stretching in which stretching Is simultaneously performed 
lengthwise and widthwise, etc. 

[0165] A film, which is obtained by the above-described method and does not substantially have a retardation, has 
a retardation of less than 20 nm in a plane direction of the film. When the film which does not substantially have a 
retardation is used in a film substrate for a plastic liquid crystal display device or the like, if the retardation in a plane 
43 direction of the film exceeds 20 nm, light leakage occurs due to such a retardation In the liquid crystal display device, 
which Is likely to cause contrast deficiency. The retardation in a plane direction of the film is more preferably 10 nm or 
less, and even more preferably 5 nm or less. Further, the film of the present invention preferably has a retardation of 
200 nm or less in a thickness direction, more preferably 100 nm or less, even more preferably 50 nm or less, and still 
more preferably 25 nm or less. 

50 

(Production of Retardation Htm) 

[01 66] In another embodiment, the present Invention relates to a retardation film. Herein, for the sake of convenience, 
a film having a retardation of 20 nm or more is referred to as "retardation film", distinguishing from a film having a 
55 retardation of less than 20 nm. Specifically, for example, when the term "the retardation film of the present invention" 
is used, it means the film of the present Invention having a retardation of 20 nm or more. 
[0167] Next, a production method of a retardation film will be described. 

[01 68] When the film of the present Invention Is a retardation film, material similar to the above-described material 
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andastretTrato ^ ^ 

Sa£: a ,^^^ 

(Applications of Retardation Film) 

SJS *£? Ine ™°„ vLT Tl^T' l " Ven,ten " US6d «"*»«V«-*n h an 8TN liquid c*sta. 

ipf=Iiislsl=s 

P>179] Common features among films not having a retardation and retardation Alms wtl be described below. 
(Fihi Thickness) 

e^mor^r^ 
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(Light Transmission and Haze) 

^ preferably 90 ^ or more. The haze of the film is preferably 2% or less, and more preferably 1% or less. 
(Surface Treatment Method) 

[0182] A fibri having the above-described thermoplastic resins A and B typically has a surface energy of 50 dyne/ 

L WnS^ff Po^erSdence, vol 13, p. 1741 (1969) and the flke. When another nn or glass 
^Z^rl^ ^ T^^ 9 l0W SUrfaCO energy Via ™ adhesive or 9 |U6 ' * te to obtain .undent 

SEZ^T °l £ 8 T andb0tharB llke, y 10 be P* e,ed from each other. Even when iniUal adhere 
i J^K ' th °J dhesiV f or 8 * en 9* * «-«y to be reduced in a long-term use, so tha^o* 

« onTnTl^n? ^ T rt fr0m ° ther ™° Speed ° f reduction of the adhes{ve *™gth varies depending 

rni™ -T a ' CondItions ' but the adhes ^ strength is reduced in any environmental condftloT 

aft^the^hrbln^ 
oTa^s^ 

or after stretching. In the case of a simultaneously, biaxlairy stretched film, the surface treatment mav be executed 

2?5 ' 9 ' SUrf aCS treatment ls Preferably executed after stretching. 

I r^L^n J! V ,l!!?T l an «*"rary method conventionally known can be used. Examples of such 

a method include: an electrical treatment such as corona discharge treatment or spark treatment- plasma treat^t 

^1 T °^ at T pherfc Pr6SSUre: U,travlo,et irradiati ™ the presence or 

treatment using chromic add, etc; fiame treatment; and primer treatment such as sllane type primer^eatment or S 

l^asToLt^' etC - WiUl SUrfSCe 3 fi ' m *** ™ » 

* fSg^uTio! COr ° na ^ be by the dtechar *> «™ -Panted by the 



H=P/(LSxM) 



(II- 



Sof .TT^m diSChar9 f C ,° nt ! nt ' P repreSentS h!gh freqUenCy P ° Wer (W) ' LS re P resents the ^n-Port rate 
^2?,J ^ -r represents ^charge width (m). The condition of the corona discharge treatment is preferably 

mTanTm^ 

irn^^J,"!^ P,aSmatreatmem ' ambient 9 as b P^rabryasinglegassuch as hydrogen.carbonicadd gas, nitrogen 

S^^S T f Pr i! rabfy ° btained by miXing 1 10 20% b * volume of one or more types of active gas such as 
SSi ' ?' or carbon,c add B". *»» "«Wn or Inert gas such as helium or argon. 

SISh f^"^ lhe ° f me Present invention '"■chamctefbed in that the surface energy can be in- 

creased by exposing the f,lm to an alkaline solution. Preferably, sodium hydroxide, potassium hfaroMTt^ramJ^- 

hv Z£? J 9 7 S ^ t0 Prepafe th ° a,kallne 60,Ution ' surface aner 9y of « Aim can be Increased 
by contacting and reacting the surface of a film with the alkaline solution "ncreasea 

fhl^ r ? e ! hU f obtai :;^ filmwhich has «gh surfaceenergy hasan affinity foran adhesive or glue. Therefore when 

T^Ln 525 '.T flIm ° f 9,aSS ' e,C " 010 Pee ' Stren9th ,S 9 reat ,n P artfcular - tba "I" has an a^amage 

ener^vL^H ^'^^ even under ^ temperature and high humidity. The preferable value of the surfaS 

Although there « no specie upper limit of the surface energy, the surface energy is preferably 80 dyne/cm or less 
and more preferably 70 dyne/cm or less in terms of equipment for the surface treatment anTcosts T^Tue o 7e 
roTfiTl 6 T n K 6 8djUSted by eppfDprtately Se,ecUn 9 a tretfment method or treatment commons 

and 1 2 a p? rt f l J" lmproVBd SUrfaCS SnergV b 9raduaUy de ^easod by storage the film at room temperature 
and the effect of the surface treatment Is reduced. In partteular, in the case of cycloolefln type resins, as showr^! 
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Comparative Example 1 0, the surface energy (54 dyne/cm) after the plasma treatment followed by storage for 3 days 
Is significantly reduced to 45 dyne/cm after 20 days. This means that It is difficult to maintain an optimum surface 
energy state In a stable manner. In other words, there is a problem that an obtained laminated film has a variation in 
peel strength. The film of the thermoplastic resin A and the thermoplastic resin B Is characterized in that the film is 
s unlikely to decrease the effect of the surface treatment over time, and tends to maintain the optimum surface energy 
in a stable manner. 

(Coating Layer) 

10 [01 90] Further, on a surface of the transparent film of the present Invention, a coating layer such as a hard coat layer 
can be optionally provided. Further, in the film of the present invention, a transparent conductor layer of Indium-tin 
oxide or the like can be provided by sputtering or the like via or not via the coating layer and the resultant film can be 
used as an electrode substrate of a plastic liquid crystal display device or an electrode substrate of a touch panel. 
Preferably, such a coating layer Is formed with a thickness of 0.1 to 1 0 urn, and more preferably 1 to 5 um. 

is [0191] Preferable examples of the coating layer Include: an organic type coating layer of melamlne resin type, acryl 
resin type, urethane resin type, alkyd resin type, or fluorine-containing resin type; an organic-slllcone composite, for 
example, obtained by mixing a partial hydrolysate of alkyrtrialkoxysilane or tetraalkoxysilane with polyester poryol or 
etherified methylol melamlne. The coating layer may also be made of a silicone type material such as a partial hydro- 
lysate of aminosilane or epoxysilane, a silane coupling agent and a partial hydrolysate of alkyftrialkoxysilane or 

20 tetraalkoxysilane, and colloidal silica and a hydrolysate of alkyrtrialkoxysilane. 

[0192] One or both sides of the transparent film of the present invention can be coated with these coating materials 
followed by heat setting to obtain a film having a solvent resistance membrane. In this case, if a low temperature-curing 
catalyst Is simultaneously used, reaction can progress at low temperature, thereby advantageously suppressing heat 
denaturation of a film. Further, a cured iayer can be preferably used, which is obtained by adding a photosensltizer to 

25 a monomer or oligomer of polyfunction ai acryiate or the like and curing the monomer or oligomer using ultraviolet or 
an electron beam. 

[0193] Various fillers may be optionally added to these coating layers. Examples of a preferable filler include an 
organic type filler such as polymethacrylate type, polyacrylate type, polyolefin type, polystyrene type, dlvinylbenzene 
type, benzoguanamlnetype, and organic silicone, or an inorganic type filler such as silica, alumina, and titanium oxide. 
30 [01 94] When a filler is added to a film used in a display portion of a liquid crystal display device or the like, glitter is 
sometimes recognized In a displayed Image. In this case, preferably, the shape of filler particles may be modified, a 
filler is coated with a coating agent, conditions of coating are modified, or the like to Improve the performance of coating. 
A film for a display portion is desired to have a transmitted image visibility of 80% or more which is measured using 
an optical comb (0.125 mm) In accordance with the description of JIS K 7105 (6. 6). 

35 

(Application) 

[01 95] The film of the present invention may be a final product for use In various applications. Alternatively, the film 
may be subjected to various additional processes and then may be used for various applications. Specifically, for 
40 example, the film is suitably used as an optically Isotropic film, a retardation film, or a polarization protection film in 
optical applications such as a peripheral of a liquid crystal display device. 

[0196] The above-described film which does not substantially have a retardation Is suitably used as an optically 
isotropic film, a polarizer protection film, or the like. 

[0197] The above-described film which has a retardation of 20 to 1000 nm is suitably used as a retardation film. 
45 [0198] A preferable application for the transparent film of the present Invention Is as an optically Isotropic film. Another 
preferable application is as a retardation film. Further, the optical isotropic film is used In various applications. One of 
the preferable applications is as an electrode substrate used in a plastic liquid crystal display device or resistance film 
touch panel. Another preferable application is as a polarizer protection film. 

[0199] Whenthetransparentfilm of the present invention is used as a polarizer protection film, for example, a polarizer 
so can be obtained by adding Iodine or dye to a stretched film of polyvinyl alcohol; The polarizer can be laminated to the 
film of the present invention using a suitable adhesive, thereby obtaining a polarization plate. 
[0200] A polarizer protection fi Im is p rovided on one or both sides of a polarizer. Typically, a polarizer protection film 
is provided on both sides of a polarizer. 

[0201] In one embodiment, a retardation film is further provided on a polarization plate including a polarizer protection 
55 film. For example, if a polarizer protection film is provided on both sides of a polarizer and a retardation film is provided 
on the resultant structure, then a multi-layer (four-layer) structure Is obtained sequentially Including: 

(1 ) the polarizer protection film; 
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(2) the polarizer; 

(3) the polarizer protection film; and 

(4) the retardation film. 

s Examples of such a four-layer structure include a circular polarization plate and an elliptic polarization plate. 

[0202] Depending on the type of the adhesive, the surface-treated film of the present invention can preferably have 
an adhesive strength with polyvinyl alcohol of 50 Kg/cm* or more, more preferably 1 00 Kg/cm* or more, and especially 
preferably 200 Kg/cm 2 or more. In particular, since the film of the present invention has an appropriate vapor perme- 
ability a water-based polyvinyl alcohol type adhesive can be suitably appDBd to the Rim. 

to [0203] Further, another preferable application Is as a support substrate for a recording medium or a thin cover layer 
for a recording layer. The details of such applications are described in Nikkei Microdevice (issued by Ninon Keizai 
Shinbun, Inc.), p. 155. July 17, 2000. 



(Examples) 

15 [0204] Examples and Comparative Examples will be described below. Initially, methods for measuring each physical 
property value shown in Examples and Comparative Examples will be described. 

<Glass Transition Temperature> 

20 [0205] Glass transition temperature was measured in accordance with JIS K71 21 using a differential scanning cal- 
orimeter (DSC) manufactured by Seiko Instruments & Electronics Ltd. Specifically, 10 mg of a sample was placed in 
the DSC device and the sample was heated at a rate of 1 0°C/min from room temperature, thereby measuring the glass 
transition temperature of the sample. 

25 

<Llght Transmlsslon> 

[0206] Light transmission was measured using light of 550 nm in accordance with a method described in JIS 
K71 05-1 981 (5.5). 

30 

<Haze> 

[0207] Haze was measured in accordance with a method described in JIS K71 05-1 981 (6. 4). 



<Retardation> 



[0208] A retardation was measured using light having a wavelength of 514.5 nm, using a polarization mterospectro- 
photometer (TFM-120AFT manufactured by ORC Manufacturing Co., Ltd.). 



40 < Retardation in Thickness Direction> 

[0209] The angle dependence of a retardation was measured using light having a wavelength of 51 4.5 nm, using a 
polarization microspectrophotometer (TFM-1 20AFT manufactured by ORC Manufacturing Co. , Ltd.) , thereby obtaining 
nx, ny, and nz. Further, the thickness d of a film was measured. Based on the obtained measured values, a retardation 
45 in a thickness direction was calculated using the following formula: 



Retardation In thickness direction = 
l(nx+ny)/2-nz)lxd. 



<Alignment Retardation> 

[021 01 A film having a width of 5 cm and a length of 25 cm was held at both the narrow sides of the film, and left for 
one minute at glass transition temperature. The film was uniaxially stretched in the length direction at a speed of 0.2 
nvmm to obtain a stretched film having a stretch ratio of 1 .5. The resultant stretched film was cooled. A retardation 
was measured at the middle portion of the stretched film. Further, the thickness of the stretched film was measured. 
Based on the retardation and thickness of the middle portion of the stretched film, a retardation In the case when the 
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thickness of the film is 1 00 urn was calculated. The calculated retardation was regarded as an alignment retardation. 
Measurement Wavelength Dependence of Retardation> 

[ ^ur?fV^^^!T USCd f ° r thS measurement 01 *e alignment retardation was used in the foltowing 
procedure for determining the measurement wavelength dependence of a retardation: 

(n retardation values with respect to measurement wavelengths of 441 .6 nm, 514.5 nm, 632 8 nm and 780 nm 

SEISIN 

1 20AFT manufactured by ORC Manufacturing Co., Ltd.); 1 



fquares 8 ™^ 



n'm ?Re(^ * ~ hB * 4 °° "» < R * 400 » «* ■ «~ — - » 

at^^TdlrJr "fTH^ 1 ^ r6tardfltfon Va ' UeS ' ^^(^^(SSO) was calculated, andthis value was regarded 
as an indicator of the measurement wavelength dependence. y 

<Photoelastic Coefficient* 

™V3 JH^of 008 ° f a fi,m W3S measured "sing a polarization mlcrospectrophotometer (TFM-120AFT-PC 
rrofTcT Zc^T^T 9 ^ ' ^ ^ e W9S "« in 30 ^ ~' s ~» In^sX eacf haCLg a 
Tnd th! TifS P W8S f,XSd 31 ° nS Bnd thereof ' and a ,oad of 50 9- 1 00 g or 150 g was applied to the ou^ 

toir^ 

<Tear Propagation Strength> 

fm^LlTJl^f 10 !! Stren9th W3S meaS,,^e<, ln "»«*«** *«•> J'S K7128 (trousermethod) using an autograph 
<Folding Endurance> 

[0214] Folding endurance was measured in accordance with JiS C501 6 using the MfTtype folding endurance tester 
mm, a length of 200 mm, and an average thickness of 50±5 urn was used 

[0215] The present invention will be described in more detail by way of illustrative examples below. 
(Example 1a) 

£SS \°? partS c ^r' 9M (90% by W0l9ht) ° f an atto ™«"9 ^polymer consisting of isobutene and N-methyl male- 
bytahtS 

M w^ht * EES?"" ^ >nS, ? in9 ° f S,yrene ^ aCrV,0nitri, ° (containin 9 76% * wei 9 ht of 
r^nronr 7 f if^ W6re dlsso,ved methylene chloride, thereby obtaining a solution havina a solid 

concentration of 15% by weight The solution was flow-expanded on a blaxially stretched polvethv ene tSthp.if 

m , .irZf^ii!. m ^"° Wed by d, V |n S for 10 minute * * 1 40-C. An unstretched film having a thickness of about 
1 00 pm was obtained. This unstretched film had a retardation vaJue of 8 nm, a light transmission of azHld a to 
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of 0.3%. 
(Example 1b) 



s [021 7] A sample film of 30 cm x 1 0 cm was cut off the unstretched film obtained in Example 1 a. The sample film 
was subjected to free end lengthwise uniaxial stretching in the length direction using a stretching test device (X4HD- 
HT manufactured by Toyo Seikl Selsaku-sho, Ltd.) under the condltfons where the stretching rate was 10 cnVmln, the 
stretch ratio was 1 .5, and the stretching temperature was 140°C. A retardation film having a retardation of 1 43 nm was 
thus obtained (where the measurement wavelength was 550 nm). Re(400)/Re(550) was calculated to evaluate the 

<o wavelength dependence of the retardation film. As a result, Re(400)/Re(550) was 1 .09. Further, the photoelastlcltv of 
the retardation film was 6 X 1 (r 1 * crn^dyn . 



(Example 2) 

« [0218] A sample film of 30 cm x 10 cm was cut off the film obtained in Example 1a. Similar to Example 1 b, the 
sample film was subjected to free end lengthwise uniaxial stretching under the conditions where the stretch ratio was 
1 .9 and the stretching temperature was 140'C in the length direction. A retardation film having a retardation of 260 nm 
was thus obtained (where the measurement wavelength was 550 nm). Re(400)/Re{550) was calculated to evaluate 

^ the wavelength dependence of the retardation film. As a result, Re(400)/Re(550) was 1 .09. 

(Example 3a) 

[021 9] 1 00 parts by weight (91 % by weight) of an alternating copolymer consisting of Isobutene and Nwnethyl maie- 
imide used in Example 1 a and 1 0 parts (9% by weight) of a thermoplastic copolymer consisting of styrene and aery- 
,onrtnle (staining 27% by weight (42% by mole) of acrylonitrile) were dissolved in methylene chloride, thereby ob- 
taining a solution having a solid concentration of 1 5% by weight The solution was flow-expanded on a biaxialry stretched 
polyethylene terephthalate film laid on a glass plate. The resultant sample was left for 60 minutes at room temperature 
Thereafter, the sample was peeled off the polyethylene terephthalate film, and the four sides of the sample were fixed 
and the film was dried for 1 0 minutes at 1 00'C followed by drying for 1 0 minutes at 1 40*C. An unstretched film having 
» a thickness of about 1 00 urn was obtained. The unstretched film had a retardation value of 5 nm, a light transmission 
of 92%, and a haze of 0.5%. 



(Example 3b) 



35 [0220] In a manner similar to that in Example 1 b f a sample film obtained in Example 3a was subjected to free end 
lengthwise uniaxial stretching in the length direction under the conditions where the stretch ratio was 1.5 and the 
stretching temperature was ^50^C. A retardation film having a retardation of 138 nm was thus obtained (where the 
measurement wavelength was 550 nm). Re(400)/Re(550) was calculated to evaluate the wavelength dependence of 
the retardation film. As a result, Re(400)/Re(550) was 1.07. Further, the photoelasticity of the retardation film was 

*o 6X10-13 crr^/dyn. 



(Comparative Example 1a) 



[0221] A polycarbonate resin was used (C-1400 manufactured by Teijin Chemicals Ltd. where the glass transition 
temperature Is 149»C). The blsphenol component of the polycarbonate resin was bisphenol A. The polycarbonate resin 
was dissolved in methylene chloride, thereby obtaining a solution having a concentration of 15% by weight The solution 
was flow-expanded on a biaxially stretched polyethylene terephthalate film laid on a glass plate. The resultant sample 
was left for 60 minutes at room temperature. Thereafter, the sample was peeled off the polyethylene terephthalate film 
and the four sides of the sample were fixed and the film was dried for 10 minutes at 100°C followed by drying for 1 0 
minutes at 120'C. An unstretched film having a thickness of about 80 urn was obtained. The unstretched film had a 
retardation value of 21 nm, a light transmission of 90%, and a haze of 0.3%. 

(Comparative Example 1 b) 



[0222] A sample film of 30 cm x 1 0 cm was cut off the unstretched film obtained in Comparative Example 1 a. The 
sample was subjected to stretching using the stretching test device (X4HD-HT manufactured by Toyo Seiki Seisaku- 
sho, Ltd.) under the conditions where the stretching rate was 10 cm/min, the stretch ratio was 1 .1, and the stretching 
temperature was 1 65 B C. A retardation film having a retardation of 250 nm was thus obtained (where the measurement 
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wavelength was 560 nm). Re(400)/Re(550) was calculated to evaluate the wavelength dependence of the retardation 
film. As a result, Re(400)/Re(550) was 1.18. 



(Example 4) 

[0223] 1 00 parts by weight of an alternating copolymer consisting of isobutene and N-methyl malelmide (containing 
50% by mole of N-methyl malelmide, the glass transition temperature was 157"C) and 33 parts (25% by weight) of a 
thermoplastic copolymer consisting of styrene and acrylonitrile (containing 74% by weight of styrene and 26% by weight 
of acrylonitrile) were dissolved in methylene chloride, thereby obtaining a solution having a solid concentration of 1 5% 
by weight. The solution was flow-expanded on a biaxlaily stretched polyethylene terephthalate film laid on a glass 
plate The resultant sample was left for 60 minutes at room temperature. Thereafter, the sample was peeled off the 
polyethylene terephthalate film, and the four sides of the sample were fixed and the film was dried for 1 0 minutes at 
1 0O»C followed by dryingfor 1 0 minutes at 1 40»C and furtherfollowed by drylngfor 30 minutes at 1 60'C. An unstretched 
film having a thickness of about 100 urn was obtained. A variation in thickness of the unstretched film was 2% with 
respect to the average thickness. The unstretched film had a retardation vaJue of 3 nm, an alignment retardation of 6 
nm a light transmission of 92%, and a haze of 0.3%. The film also had a tear propagation strength of 123 gf/mm, and 
a folding endurance of 7 times. Further, the film had a retardation of 3 nm in the thickness direction. The glass transition 
temperature of the film was 145°C. 

(Examples 5 to 12 and Comparative Examples 2 and 3) 

[0224] Films were obtained in a manner similar to Example 1 except that the percentages by weight of the content 
of acrylonitrile and the content of a thermoplastic copolymer consisting of styrene and acrylonitrile were varied. Char- 
acteristics of the resultant film are shown in Table 2. 



(Comparative Example 4) 

[0225] A film of alternating copolymer consisting of isobutene and N-methylma!elmide was obtained in a 
similar to Example 1b except that a thermoplastic copolymer consisting of styrene and acrylonitrile was n< 
Characteristics of the resultant film are shown in Table 2. 



(Comparative Example 5) 

[0226] A polycarbonate resin (C-1400 manufactured by Teljin Chemicals Ltd.. the glass transition temperature Is 
149-C) was dissolved in methylene chloride, thereby obtaining a solution having a solid concentration of 1 5% by weight. 
The solution was flow-expanded on a biaxlaily stretched polyethylene terephthalate film laid on a glass plate. The 
resultant sample was left for 60 minutes at room temperature. Thereafter, the sample was peeled off the polyethylene 
terephthalate film, and the four sides of the sample were fixed and the film was dried for 10 minutes at 100°C followed 
by drying for 1 0 minutes at 1 20°C. An unstretched film having athickness of about 80 nm was obtained. The unstretched 
film had a retardation value of 21 nm, a light transmission of 90%, and a haze of 0.3%. The alignment retardation of 
the film was about 1400 nm. The wavelength dependence R of the film was 1 .16. Such a wavelength dependence is 
significantly larger than that of each Example. 



(Example 13) 

[0227] 75 parts by weight of an alternating copolymer consisting of isobutene and N-methyl malelmide (containing 
50% by mole of N-methyl maleimide, the glass transition temperature was 157»C) and 25 parts by weight of an acry- 
lonitrile-styrene copolymer (containing 28% by weight of acrylonitrile) (l/P ratio=2.46) were dissolved in methylene 
chloride, thereby obtaining a solution having a solid concentration of 15% by weight The solution was flow-expanded 
on a biaxlaily stretched polyethylene terephthalate film laid on a glass plate. The resultant sample was left for 60 
minutes at room temperature. Thereafter, the sample was peeled off the polyethylene terephthalate film, and the four 
sides of the sample were fixed and the film was dried for 10 minutes at 100*C followed by drying for 10 minutes at 
140 # C and further followed by drying for 30 minutes at 160»C. A film was obtained. The film had a retardation value 
of 4 nm in a plane direction of the film and a retardation of 4 nm in a thickness direction of the film, a light transmission 
of 92%, and a haze of 0.3%. The glass transition temperature of the film was 147*C. The film also had a folding 
endurance of 5 times in the MD direction (flow-expanding direction) and a folding endurance of 6 times in the TD 
direction (a direction perpendicular to the flow-expanding direction). The film also had a tear propagation strength of 
79 gt/mm In the MD direction and a tear propagation strength of 76 gflmm in the TD direction. Note that the flow- 
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expanding direction is herein referred to as "MD direction" and a direction perpendicular to the flow-expanding direction 
is referred to as TD direction'. 

{Example 14) 

[02281 A film produced in a manner similar to that in Example 1 3 was stretched by a factor of 1 .5 in the MD direction 
at 1B0-C Tnis film had a haze of 0.4%. The film also had a retardation of 5 nm In a plane direction of the filrn and a 
retardation of 7 nm in the thickness direction of the film. The folding endurance of the filrn was 5 Jj^es in the MD 
direction and 1 73 times in the TD direction. The tear propagation strength of the film was 62 gf/mm in the MD direct™ 
w and 1 77 gf/mm in the TD direction. 

(Example 15) 

[0229] A film produced in a manner similar to that in Example 1 3 was stretched by a factor of 1 .5 In the MD direction 
13 at 160-C and thereafter stretched by a factor of 1.5 In the TD direction at 1W-C. This film had a haze of 0.4%/The 
film also had a retardation of 4 nm in a plane direction of the film and a retardation of 11 nm in the A^^"** 1 
of tiie film. The folding endurance of the fibnwas161tirr.es in the MD direction and 133 times in the ^ 
tear propagation strength of the film was 151 gf/mm in the MD direction and 148 gf/mm In the TD direction. 

20 (Examples 1 6 to 1 8 and Comparative Example 6) 

[0230] A film was obtained in a manner similar to that in Example 1 4 except that the number of parte by -weight and 
stretching conditions of the thermoplastic copolymer consisting of acrylonitrile and styrene were mo*fied The .com- 
position and stretching conditions of the film are shown in Table 3. Characteristics of the resultant film are shown m 
25 Table 4. 

(Example 19) 

[0231] 1 00 parts by weight (70% by weight) of an alternating copolymer consisting of Isobutene and N^ethyl maJe- 
30 imide containing 50% by mole of N-methyl maleimide, the glass transition temperature was 157-C) and 43 parte ^30% 
by weight) of a thermoplastic copolymer of styrene and acrylonitrile (containing 73% by weight of styrene and 27% by 
weiqht of acrylonitrile) were used to obtain a film in a manner similar to that in Example 1a. 

[0232] A sample film of 30 cm X 1 0 cm was cut off the obtained film. The sample film was subjected to free end 
lengthwise uniaxial stretching using the stretching test device (X4HD-HT manufactured by Toyo SelkJ Selsaku-eho, 

35 Ltd.) where the stretching rate was 1 0 cm/min. the stretch ratio was 1 .5, and the stretching temperature was 150 iC. 
The resultant uniaxially stretched film had a retardation of 3 nm in a plane direction of the film and a retardation of 3 
nm In the thickness direction of the film. The film had a light transmission of 92% and a haze of 0.4%. The stretched 
film having a thickness of 45 urn had a film tear propagation strength of 192 gl/mm in the d.rect.on Perpend^ to 
the stretching direction and a folding endurance in the stretching direction of 21 8 times (where the stretching d.rection 

40 Is the length direction of the sample). 

(Example 20) 

[02331 A uniaxially stretched film was obtained in a manner similar to that in Example 1 9. Thereafter, the film iwas 
45 stretched in a direction perpendicular to the previous stretching direction, thereby obtaining a sequentially, biaxial* 
stretched film having a thickness of 50 urn. The tear propagation strength of the film was 151 gf/rnm m a direction 
perpendicular to the second stretching direction. The folding endurance of the film was 121 times. The retardation oi 
the film was 3 nm in a plane direction of the film and 3 nm in the thickness direction of the film. 

so (Examples 21 to 24) 

[0234] Films were obtained in a manner similar to that in Example 1 9 except that the content of acrylonrtrile and the 
content of the thermoplastic copolymer consisting of styrene and acrylonitrile were varied. Each film was sequential^ 
biaxially stretched by a stretch ratio of 1 3 at the glass transition temperature of the film in a manner similar to that of 
55 Example 20. Characteristics of the resultantfilm are shown in TableS. The tear propagation strength in Table 5 .ndicates 
the values of the tear propagation strength in a direction perpendicular to the second stretching direction. The folding 
endurance on Table 5 indicates the values of the folding endurance which was measured where the second stretching 
direction Is the length direction of the sample. 
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(Example 25) 



[0235] A stretched film was obtained bv uniaxial stretch inn with a ct^h * o i 
(Example 26) 

a rr*K extruder havmg a T-die to obtain a film having a thickness of 100 pm. The retardation value 7Z Z nTs 8 
JEST r rta,l ° n °' ,he '" m ~ Mm - na ha « a ''^mission o^ltc a S 

(Examples 27 to 31 and Comparative Examples 7 to 9) 

[0237] Rims were obtained in a manner similar to that in Example 26 except that the content of nnvinnitrii* 0 „h »k 
(Example 32) 

f??i ST ° bt f 6d in 27 WaS Str6tched ,n tho MD direction (^w-expanding direction) by a factor of 

1.5 at 160-C. The surface energy of the film was 46 dyne/cm V 

condrtlons 40 V, 3A, and a line speed of 1 m/min. The resultant film had a haze of 0.4% The retardation o the f lm 

h f ° n and 173 ttmes Jn the 70 dlrection ( me dire ction perpendicularto the flow-exoandinn 

direction). The tear propagation strength of the film was 62 gf/mm in the MD direction and 1 77 rf^Zt*™^ ■ 

£s^ 

by storage for 3 days was 56 dyne/cm. The film was left for a long period of time at room temtwaZT^ « Z 
energy of the film after 10 days was 54 dyne/cm. The surface enenjy of the f TJ^ZE^JS^ 



oflTin the d "'T^^ by a method s,mUar t0 that ,n Ettmpl. 32 was stretched at 1 60»C by a factor 

[0241] The film was treated with an atmospheric pressure plasma of mixed pas havlna the Sflm . Vft i„™ „f „™ 

tearpropagatlon strength of the film was 151 gf/mm intheMD direction and 148 gttm, InleTC dlrtctto f^lZ^Z 
energy of the flkn after storage of the obtained film for 3 days was 59 dyne/cm^Tf 2 w^efi^of ton^erlod * 

rat™^^^ 
™rcLrd 5 ^^^^^^ 

(Comparative Example 10) 
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film was significantly reduced. 



(Example 34) 



" [0*45, AmlWOmhavingawidtho^Onman^ 

Using this rail film, lengthwise stretching by a facto, o ! was condu* ed I at 50 C ^"9 » ^ 

* r^ath^ofSOMmwasa^edaaap^^ 

source of 5 »U» thereby subjecdng one side of ft. Mm to o ^'™^ lnapUllledircctiono ,,heni m and 

(Example 35) 

[024.1 Th.^^*tl»tto-^hB^1B^m^^Tl.^iW»lth.l»"~*» 

35 dyne/cm. wiWectad to corona treatment in accordance with Example 

[0249] A surface of the film obtained ^ ^P^^"?^^^ !n a ptan e direction of the film and 28 

as that before the treatment. The surface energy of the f.lm after ^ter 10 54 dyne/ 

10246] 
45 (Example 36) 

■ ri woinoH «n F^amoia 1 b was subjected to corona treatment under trm conditions of Ex- 

axis of a polarization plate and the slow axis of the ^^^^^^^^ ,o each other 
» angle ot 45'. The polartzadon plate was provided °" plate was left 

using an aavl type adhesive. Thus, a circular ^^^^^n^y*. P J mth . interface between 
under an environment where temperature was 40*C and humidity was sk>%. ™™» ' 
the polarization plate and the retardation film was not observed. 
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45 INDUSTRIAL APPLICABILITY 
Effects of the Invention 



[0251] According to the present invention, a transparent film having a small retardation is obtained by using i polymer 
so having a specific structure and composition. The film of the present invention has an advantage In which a retardation 
due to molecule alignment is unlikely to occur. According to the present invention, a retardation can be adjusted to be 
a desired value by appropriately adjusting the composition ratio of resins used in afilm. Further, an optical f ilm acco ding 
toTe present invention has an advantage in which measurement wavelength dependence can be easily controlled. 



Claims 

1 . A transparent film comprising: 
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(A) a thermoplastic resin having a substituted or non-substituted imide group at a side chain of the resin; and 

(B) a thermoplastic resin having a substituted or non-substituted phenyl group and a nitrile group at a side 
chain of the resin, 

wherein a retardation value of the film is from 0 to 1000 run, 

a light transmission of the film is 85% or more, and 
a haze of the film is 2% or less. 

2. A film according to claim 1 , wherein the thermoplastic resin A consists of an olefin repeating unit, and a repeating 
unit having a substituted or non-substituted imide group at a side chain of the resin. 

3. A film according to claim 1 , wherein the retardation value is less than 20 nm. 

4. A film according to claim 1 , wherein the retardation value is 20 nm or more. 

5. A film according to claim 1 , wherein an alignment retardation value of the film is 300 nm or less. 

6. A film according to claim 1 , wherein the film is a stretched film. 

7. A film according to claim 1 , wherein a folding endurance of the film is 30 times or more in at least one direction in 
a plane of the film. 

8. A film according to claim 1 , wherein a tear propagation strength of the film is 150 gf/mm or more in at least one 
direction in a plane of the film. 

9. A film according to claim 1 , wherein a surface energy of at least one surface of the film is 50 dyne/cm or more. 

10. A film according to claim 3, wherein a retardation of the film In a thickness direction of the film Is 50 nm or less. 

1 1 . A film according to claim 1 , wherein the thermoplastic resin A includes a repeating unit represented by the following 
formula (1), and another repeating unit represented by the following formula (2): 



(where R 1 , R 2 and R 3 independently indicate a hydrogen atom or an alkyl group having 1 to 8 carbon atoms, and 
R Indicates an alkyl group having 1 to 18 carbon atoms or a cycloalkyi group having 3 to 12 carbon atoms), and 
wherein the content of the thermoplastic resin A Is 50 to 90% by weight with reference to the weight of overall 
resins in the film. 

12. A film according to daim 1 , wherein the thermoplastic resin B has a substituted or non-substituted acrylonitrite 
repeating unit and a substituted or non-substituted styrene repeating unit, 

the substituted or non-substituted acrylonitrile repeating unit is 20 to 50% by weight of the thermoplastic resin 
B, and 

the substituted or non-substituted styrene repeating unit is 50 to 80% by weight of the thermoplastic resin B. 

13. A method for producing a film according to claim 1 , the method comprising the steps of: 

flow-expanding a solution containing the thermoplastic resin A and the thermoplastic resin B on a support; and 




(2) 
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drying the solution. 

14. An elliptical polarization plate comprising a retardation film according to daim 4 and a polarization plate, wherein 
the film and the polarization plate are laminated. 

15. A circular polarization plate comprising a retardation film according to claim 4 and a polarization plate, wherein 
the film and the polarization plate are laminated. 

16. A polarization plate comprising a polarizer and a protection film protecting at least one side of the polarizer, wherein 
the protection film is a film according to claim 1 . 
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